This paper investigates the accuracy of six measures of housing cost differences among US metropolitan areas. Using Census data from 177 metropolitan areas, it tests the measures in two ways. First, it tests the ability of changes in the measures to predict changes in the shelter component of the metropolitan CPI from 1990 to 2000. Second, it tests the ability of the measures themselves to predict a proxy in 2000. A measure based on Fair Market Rents calculated by HUD placed second on the first test but did badly on the second. The housing component of the ACCRA index, a living cost measure frequently used by researchers, performed poorly on both tests. The top performer on both tests was a measure based on the average rent per room for a metropolitan area's dwellings. Researchers wishing to control for living cost differences among places should consider including it in their living cost index.
Introduction
Researchers would like to investigate real earnings differences among urban areas in the US, but there is no good, official measure of living cost differences among places 1 . For example, the Consumer Price Index (CPI) measures changes in costs over time in a place, not differences in costs among places. Researchers have responded to this problem with a variety of strategies. The most frequent of these is to use the ACCRA Cost of Living Index, an index compiled by a nonprofit organization. The suitability of this response is uncertain. While the ACCRA Index is available for a large set of metropolitan areas, data to calculate it are collected by volunteers and its accuracy has seldom been compared to practical alternatives.
This research contributes to a solution to this problem, in two ways. First, it evaluates alternative measures of housing cost differences among US metropolitan areas. 2 That evaluation is central to deciding how to best measure living costs, because the cost of housing is, by far, the largest source of variation in living costs among metropolitan areas. 3 Second, because the housing cost portion of the ACCRA Index is one of the measures it evaluates, this research offers evidence regarding the wisdom of using the full ACCRA Index as a measure of living cost differences.
This study evaluates six housing cost measures against two benchmarks. Initially, I test the ability of changes in each of the measures to predict changes in the shelter portion of the metropolitan CPI in 25 large metropolitan areas. Then, I test the ability of each measure to predict a proxy for a metropolitan area's housing costs: the average size of its dwellings. Using this proxy allows me to test performance of housing cost measures in 176 metropolitan areas.
This research builds on a prior paper by Easton, one which evaluated the same six measures of housing cost differences [1] . He tested them against a different benchmark: a housing cost index taken from work by Aten [2] . She created an experimental measure of living costs in 26 large metropolitan areas, using Bureau of Labor Statistics (BLS) data collected to calculate the CPI. By utilizing two new benchmarks and, in one test, a much larger set of metropolitan areas, this research provides additional evidence regarding the best way to measure housing cost differences among areas.
In addition to Easton's paper, two other articles provide some evaluation of metropolitan living cost measures. Koo et al. create an index to measure metropolitan price levels between July 1988 and June 1989 [3] . They estimate price levels in 22 CPI metropolitan areas using BLS data and calculate a mean absolute difference of 7.8% between their new index and the ACCRA Index; they conclude the ACCRA Index has substantial errors, errors that result mostly from sampling and aggregation bias. Curran et al. provide a theoretical overview of alternative cost of living measures, concentrating on those calculated by the Council for Community and Economic Research (also known as C2ER), the National Research Council (NRC), and the Economic Research Institute [4] . They conclude C2ER's measure, the ACCRA Index, is best, because it includes prices of a broad set of goods (not just housing) and carefully specifies the goods to be priced. They fault NRC's measure for ignoring nonhousing prices and for using a biased measure of housing costs (Fair Market Rents calculated by the Department of Housing and Urban Development). They fault the Economic Research Institute's measure for inconsistencies in the goods priced and for implausible component weights for low income families.
Between 1991 and 2008, at least six articles relied solely on the ACCRA Index to measure living costs: Browne and Trieschmann's study of the compensation of full professors at research universities [5] , Cutler and Glaeser's examination of residential segregation's impact on real earnings differentials between African American workers and other workers [6] , Gisser and Dávila's analysis of earnings differences between unskilled farm workers and unskilled urban workers [7] , Olson et al. 's study of the influence of local wage levels and living costs on pay for federal government jobs [8] , Easton's study of immigration's impact on the wages of native workers [9] , and Glaeser and Tobio's examination of the influence of climate and Southern location on real wage income [10] . Not one of these papers included an evaluation of the ACCRA Index's accuracy or an examination of the sensitivity of results to measuring living costs using alternative methods.
Three papers improve on those mentioned above by using multiple measures of living costs. Dumond et al. study metropolitan variation in living costs, amenities, and wages [11] . They argue that estimates of real wages should rely on partial adjustment, that is, on models that only include living cost measures as independent variables. They estimate a log living costs coefficient of .526 in a model predicting 1989 log wages with controls for amenities. When they replace the ACCRA Index living cost measure with an index they create from the BLS comparative cost index, the coefficient falls to .366. 4 Winters' 2009 article also predicts nominal wages at the metropolitan level [12] . With the ACCRA Index, he calculates a log living cost coefficient of .314, a value which rises to .760 when he replaces the ACCRA Index with his rent-based index. He calculates the rent-based index by replacing the housing cost portion of the ACCRA Index with a hedonic measure of rents for tenant-occupied dwellings. 5 The rentbased index is a weighted average of the hedonic measure and the nonhousing cost portion of the ACCRA Index. Moretti studies the earnings advantage of high-education workers, by comparing the earnings of workers with a college degree or more to the earnings of workers with only a high school degree [13] . For example, he calculates that the nominal earnings advantage of the first group was 60 log points in 2000.
He then constructs five living cost indexes to calculate real wages at the metropolitan level. One index measures housing costs with the average rent of 2-and 3-bedroom apartments and nonhousing costs with the ACCRA Index. Using it, the real earnings advantage is 54 log points in 2000. Another index measures housing costs with the average rent of 2-and 3-bedroom apartments and imputes nonhousing costs using the relationship between housing and nonhousing costs in CPI data. Using that index, the real earnings advantage is 51 log points in 2000.
Six Measures of Housing Costs
This section presents the six housing cost measures tested. 6 Measure A, Measure B, and Measure C embody hedonic approaches to valuing housing services and require extensive calculations using Census data. Measure D also uses Census data, but only for a simple calculation. Measure E and Measure F are similarly straightforward but use different datasets. Measure E is calculated directly from HUD Fair Market Rents and Measure F is calculated directly from the ACCRA Index.
Measure A estimates rents on tenant-occupied units in each metropolitan area. By ignoring owner-occupied dwellings, it implicitly assumes that rents and owners' equivalent rents move in tandem. The approach is analogous to the one the CPI uses to value housing services. 7 I estimate the following relationship in each metropolitan area in the sample:
where is the rent, net of utilities, for the th housing unit in the metropolitan area's sample; is a vector of attribute rents, with one element for each dwelling attribute; is a vector of the dwelling attributes; and is a random disturbance term. 8 Once attribute rents have been estimated, I use them to predict the average tenant-occupied unit's rent in each metropolitan area and then calculate the housing cost index by dividing each metropolitan area's predicted rent by the average predicted rent in all metropolitan areas. 9 Measure B uses both rented and owner-occupied units to estimate housing costs. Within each metropolitan area, it estimates a dwelling's cost, which is either what the household pays in rent or the value of the dwelling:
where is the th dwelling's "cost" (the monthly rent, net of utilities, if the unit is rented, or the market value, if the unit is owner-occupied) and is a dummy variable identifying whether the th unit is an owner-occupied dwelling. 10 This approach, developed by Crone et al. [14] , assumes the attributes of a rented dwelling affect its rent by the same proportion as the attributes of an owner-occupied dwelling affect its market value. While this assumption is restrictive, it allows owner-occupied housing to directly influence estimated attribute rents. Once attribute rents are estimated, the Urban Studies Research 3 Measure B housing cost index is calculated with them in the same manner as the Measure A index.
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Measure C is like Measure B, in the fact that it includes both rented and owned units, but it pools all metropolitan areas to estimate
where is the cost for dwelling in metropolitan area ; is a vector of coefficients, one for each metropolitan area; and is a vector of dummy variables, one for each metropolitan area in the sample.
Two aspects of this relationship should be noted. First, since it is estimated for all metropolitan areas simultaneously, rather than for each one individually, it is much easier to estimate than (1) or (2) . Second, since it constrains 1 to be the same across metropolitan areas, it will improve estimates of owner's equivalent rents if speculation pushes house values above what fundamentals warrant in some areas.
Measure C housing cost index is calculated from the coefficients estimated for the dummy variables in vector . The antilog of each coefficient is taken, to get an estimate of each metropolitan area's average rent. Then, each area's average is divided by the across-metropolitan area average rent.
As mentioned above, the fourth, fifth, and sixth housing cost measures require little calculation. The fourth and fifth are based on tenant-occupied dwellings, while the sixth is based mostly on owner-occupied housing. To calculate the fourth, Measure D, I calculate the average rent per room for each metropolitan area and then create the housing cost index by dividing those averages by the mean of all the metropolitan averages. Rather than relying on Census data, Measure E uses Fair Market Rents (FMRs) calculated by the Department of Housing and Urban Development (HUD). A metropolitan area's FMR generally estimates the 40th percentile of the rent distribution for tenant-occupied units three years or older. 12 To calculate the housing cost index for Measure E, each metropolitan area's FMR for two-bedroom apartments is divided by the mean of the two-bedroom FMRs for all metropolitan areas in the sample. Measure F is simply the ACCRA Index's housing component divided by 100, so that its scaling matches that of the other measures. Dwellings selected for C2ER's sample are meant to be typical of those lived in by managers and professionals in the top quintile of the income distribution. C2ER calculates the housing component using a weighted average of the average monthly mortgage payment on a new 2,400-square-foot home and the average rent for a two-bedroom apartment. The weights are based on Consumer Expenditure Survey results for top quintile households. For example, in 2012 the weights were about 82% and 18%, respectively. 
Data
There are four sources for the data used in the study. Data to calculate most of the housing cost measures and the housing cost proxy come from the 5% Public Use Microdata Set (PUMS) of the 1990 and 2000 Censuses [15] . Additional data to compute housing cost measures come from Fair Market Rents calculated by HUD.
14 C2ER, also known as the Council for Community and Economic Research, provided the ACCRA Index and its components; the variable used here is the housing cost component. The metropolitan CPI comes from the BLS.
I use Census data for 177 metropolitan areas, the ones that had a population greater than 200,000 in both 1990 and 2000. For metropolitan areas with populations under 400,000, all the PUMS records are included. However, sampling rates are reduced as metropolitan populations grow, to keep dataset sizes manageable. For example, for areas with populations over 2 million, the sampling rate is 10%. The dataset includes 580,000 dwellings in 1990 and 730,000 in 2000.
Methodology
The six housing cost measures described above are plausible measures of differences in the level rents and owner's equivalent rents among metropolitan areas. Two tests evaluate their accuracy.
Test One.
The first test is based on a simple idea: even though the housing cost measures gauge price differences among places, not changes over time, a good housing cost measure should accurately track changes in price. If it does not, a measure that is accurate in one year will not be accurate subsequently. Since the shelter portion of the metropolitan CPI should accurately track changes in housing costs in major metropolitan areas, I test the accuracy of each of the six measures by seeing how well it predicts changes in the metropolitan CPI by estimating
where ℎ ℎ is the change in the shelter portion of the CPI in metropolitan area , from 1990 to 2000, and ℎ is the change in a particular housing cost measure (e.g., Measure A) in metropolitan area , from 1990 to 2000. 15 After predicting the change in the shelter CPI with each housing cost measure, I use -squared to compare the accuracy of the predictions. 16 
Test Two.
The second test compares the ability of the housing cost measures to predict a proxy: the average size of a metropolitan area's dwellings. The justification of the proxy is this: changes in the opportunity cost of space should change the amount of space households consume. Since the Census lacks more precise measures, I use the number of rooms in a dwelling to measure its size. The second test estimates
where is the average number of rooms per dwelling, across all households in metropolitan area ; is the value of a particular housing cost measure for metropolitan area ; is a vector of six controls for metropolitan area : average household size, average household income, and the
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proportions of the population that are black, Hispanic, Asian, and recent immigrants; and is a random disturbance term. Controls are included to evaluate the unique information each housing cost measure contains. Rises in household size are expected to increase the number of rooms a household dwells in, by increasing its demand for space. Space is expected to be a normal good, so that rises in household income are associated with rises in the number of rooms a household occupies. Measures of metropolitan ethnicity control for differences in taste and wealth among ethnic groups. The proportion of the population that is recent immigrants also controls for differences in taste and wealth, but this time between immigrants who arrived recently and others.
I implement the second accuracy test in two ways. First, I gauge the marginal contribution made by each of the six measures of housing costs, by predicting the proxy with just the controls and then adding each measure in turn. Second, I gauge the total contribution by predicting the proxy with each housing cost measure alone. In combination, the rise in -squared in the first exercise and the actual -squared in the second exercise provide a minimum and a maximum magnitude for each measure's contribution to explaining the variation in the proxy.
Results
This section presents the results of the two accuracy tests described above. It first presents the results of estimating (4), the equation predicting the change in an area's metropolitan CPI, using the first five housing cost measures (Measure F cannot be included, since C2ER recenters its index annually). Then, it presents the results of using all six measurements to estimate (5), the equation predicting the proxy.
Test One.
Shelter CPI changes are predicted for 25 large metropolitan areas for which the BLS calculated metropolitan CPIs in 1990 and 2000. Table 1 reports the results. Table 2 reports means and standard deviations for variables in Table 1 , as well as for each variable appearing in subsequent tables. Comparing the -squared values in Table 1 , Measure D (based on average rent per room) is, by a substantial margin, the best predictor of the change in the shelter CPI. The 1990 to 2000 change in Measure D predicts 69% of the variation in the CPI change. Measure E (based on Fair Market Rents) is second best and Measure C (the pooled hedonic measure of tenant and owners' equivalent rents) is third best. Figure 1 records the predictive accuracy of the measures in each metropolitan area. One notable feature of the figure is the consistent performance of the average rent per room measure. It is the only housing cost measure whose squared residual is less than .006 for every metropolitan area. In contrast, Measure E's squared residual is above .006 for Honolulu and far above .006 for Denver-Boulder-Greeley.
The residuals for Measures D and E are well behaved. The relationship between the independent and dependent variable is linear. The distribution of the residuals is close to normal and homoscedastic. 
Test Two.
Values of the proxy are predicted in the full sample of 177 metropolitan areas using Measure A through Measure E. After that, the proxy is predicted using all housing cost measures, for a smaller group of 87 metropolitan areas for which Measure F can be calculated. There are two sets of predictions: the first includes all households in the sample, while the second includes a subsample, households that moved into their dwelling in the last five years, a group I label "recent movers. " All the predictions use data from the 2000 Census. Tables 3 and 4 show predictions of the proxy for all households using the full set of controls. Table 3 predictions are for the full sample, while Table 4 predictions are for the 87 areas for which the sixth housing cost measure, the one based on the ACCRA Index, is available in 2000. Based on these estimations, (5) seems a plausible model of average dwelling size. Examining the control variables, one can see that the average number of rooms in a metropolitan area's dwellings rises by between .019 and .040 for each $1,000 rise in household income, holding other household characteristics constant. The average number of rooms rises between .40 and .61 for each additional household member. A rise in the proportion of residents who are black, Asian, or Hispanic is consistently associated with a reduction in the average number of rooms. The same is true for a rise in the proportion of the population that is recent immigrants. With the exception of the coefficients associated with the proportion black variable in Table 4 , each coefficient presented is statistically significant.
All Households.
Turning our attention to the housing cost measures, what do the tables say about their ability to predict the average dwelling size in a metropolitan area? First consider the fullsample regressions in Table 4 . How do the results there compare with those in Table 3 ? The top three performers are the same, but the identities of the first place finisher and second place finisher are reversed. Moreover, the marginal contribution of each measure is smaller, with Measure A (the metro-by-metro hedonic estimator of tenant rents), Measure E (the estimator based on Fair Market Rents), and Measure F (the estimator based on the ACCRA Index) contributing practically nothing.
Overall, the all-households regressions including controls suggest that Measure D and Measure C are the best gauges of a metropolitan area's housing costs and that Measures A, E, and F are the worst. However, the evidence from the proxy would be more convincing if the marginal contribution of the housing cost measures to the explanatory power of the model were larger. Table 5 presents simple linear regressions allowing one to gauge the total contribution each housing cost measure makes toward explaining the variation in the proxy. Table 5 regressions predict the proxy with each available housing cost measure, first in the full sample and then in the ACCRA sample. Results from both samples match those in Table 4 : the ranking according to the size of -squared is Measure D, Measure C, and Measure B. Measure D, the average rent per room measure, has an -squared of .25 in the full sample and .27 in the ACCRA sample.
I had expected the housing cost measures to explain more of the variation in average dwelling size among metropolitan areas. The relatively small variation explained could result from the search and moving costs households face. Ihlanfeldt pointed out that a household must usually search and move to change the quantity of housing services it consumes [16] . He suggested that a household will stay in a dwelling until the cost of consuming an undesired quantity of housing exceeds the cost of relocating. If relocation costs influence housing consumption importantly, the quantity of housing consumed by households that moved recently would reflect household preferences better than the quantity consumed by households that have not.
Recent
The results suggest that recent movers' dwelling size is indeed more sensitive to metropolitan housing costs than the dwelling size of other households. The marginal contribution of each housing cost measure rises in Table 6 compared  to Table 3 . Marginal contributions rise or stay the same in Table 7 compared to Table 4 . In addition, total -squared values rise in every case in Table 8 relative to Table 5 . Based both on the intuition provided above and on these empirical results, average dwelling size for recent movers seems a better proxy for housing costs than average dwelling size for all households.
How does the performance of the housing cost measures in Tables 6, 7 , and 8 compare with that in the earlier tables? It entirely coincides with the results in Tables 4 and 5 . In every case Measure D predicts best, Measure C second best, and Measure B third best. Focusing just on Measure D in the large sample, the marginal contribution rises from .057 to .122 and the total contribution ( -squared) rises from .25 to .34.
The residuals for Measure D regression in Table 4 are relatively well behaved. They are distributed normally and are homoscedastic. They also look extremely linear, with one exception: the effect of income on dwelling size shows sign of declining as the level of a metropolitan area's income rises.
As a robustness check, I present in Table 9 regressions predicting the proxy in a third group of metropolitan areas, those for which the BLS calculates the metropolitan CPI. Table 9 regressions allow me to compare the predictive accuracy of the first through fifth housing cost measures to that of the benchmark measure used in Easton's 2012 article [1] . 18 The benchmark is the housing cost portion of Aten's area price level index [2] . 19 It should be a good indicator of housing cost differences among metropolitan areas; she developed it employing the same extensive price data used to calculate the CPI, with help from an economist in the CPI Division of the BLS.
20 Table 9 provides further evidence that Measure D (the average rent per room measure) is a good measure of housing costs. It predicts 68 percent of the variation in the proxy among the CPI metropolitan areas, while the area price level 6 Urban Studies Research index finishes second in predictive accuracy and predicts 63 percent.
Having discussed at length the regressions that are part of the second accuracy test, it is time to summarize. What are the lessons to be drawn from the results in Table 3  through Table 9 ? First, they provide a strong endorsement of Measure D, the measure based on average rent per room. It was the top performer in six of the seven tables. Second, they provide substantial support for Measure C, the hedonic estimator that pools all metropolitan areas. It was the best performer once and the second best five times. Third, they cast serious doubt on the value of Measure F (based on the ACCRA Index). Whether one focuses on marginal or total contributions to explanatory power and whether one focuses on all households or on recent movers, Measure F never places among the top three in predictive accuracy. On the one hand, this is not surprising. C2ER measures housing costs with small, judgment samples; designs their index to measure housing costs in the top quintile of the income distribution; and computes their index using owners' mortgage payments rather than owners' equivalent rent; one would not expect it to be a good measure of the average cost of housing in a metropolitan area. 21 On the other hand, it is disturbing that the housing portion of the ACCRA Index, a living cost measure frequently used by researchers, measures housing costs so badly.
The poor performance of Measure F gives credence to Winters [12] and Moretti [13] , both of whom rely upon hybrid measures of living costs, combining other measures of housing costs with the nonhousing cost portions of the ACCRA Index. It also underlines the limitations of the many papers that have relied solely on the ACCRA Index as a cost of living measure.
The strong performance of the average rent per room measure, together with its ease of calculation using Census data, suggests it has promise. The variables used to calculate it are available in the American Community Survey (ACS), carried out annually by the Census Bureau since 2005. Substantial sample sizes are available for hundreds of metropolitan areas. 22 It would be a plausible measure of housing cost 8 Urban Studies Research differences among those metropolitan areas. It would also be a plausible measure of housing costs for a Winters-style cost of living measure, calculated for the ACCRA metropolitan areas.
Conclusions
In this research, I evaluate six alternative measures of metropolitan housing costs, to contribute to the development of a living cost measure that would allow researchers to accurately compare real earnings among US metropolitan areas. The research tests the housing cost measures in two ways. First, it tests their ability to predict the 1990-to-2000 change in the shelter portion of the CPI among 25 large metropolitan areas. Second, it tests their ability to predict a proxy for housing costs in much larger groups of metropolitan areas in 2000. The proxy is the average size of the dwellings occupied by a metropolitan area's residents. The results of the two evaluations are similar, but not identical. In the first test, the measure based on average rent Easton assessed the same six housing cost measures [1] , testing their ability to predict variation in Aten's area price level index, an index calculated from the extensive price data used to create the CPI [2] . He concluded that the rent per room measure was the best gauge of housing costs, the measure based on Fair Market Rents was second best, and the measure based on the housing portion of the ACCRA Index was third best.
This research strongly endorses Easton's conclusion about the rent per room measure. Given its consistent predictive success, it is a plausible measure of housing cost differences among US metropolitan areas. Moreover, it is one that can be easily calculated for hundreds of metropolitan areas using American Community Survey data. However, this research finds much weaker support for the housing portion of the ACCRA Index; across four different versions of the second test, it never places among the top three measures in predictive accuracy. Its verdict regarding the Fair Market Rents measure is mixed, since it performed well on the first test, but badly on the second.
What guidance does this research offer scholars needing a measure of living costs across a large number of US metropolitan areas? It suggests a combined approach. Though the ACCRA housing cost measure predicts badly and has substitutes, the ACCRA measure of nonhousing costs is better constructed and is unique. As a result, it seems promising to create a living cost measure that combines the rent per room measure of housing cost tested here with the nonhousing cost portion of the ACCRA Index. 23 Winters' index offers a good model for how this combination might be carried out [12] . His index is a weighted average of a rentbased housing cost measure he calculates and the nonhousing cost portion of the ACCRA Index.
A possible improvement on this strategy would be to adopt a hybrid approach, using a Winters-style measure for smaller metropolitan areas and area price level measures for the 27 large, aggregated metropolitan areas for which CPI price data are available [2, 17] [18] . These "regional price parity" measures combine estimates of rents from each metropolitan statistical area made using ACS data with estimates of nonhousing prices from the much larger areas over which CPI price data are aggregated.
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Endnotes
7. The biggest difference is that my approach uses the rent of a metropolitan area's average tenant-occupied dwelling to also represent the owner's equivalent rent of the average owner-occupied dwelling. The CPI uses the rent of the average tenant-occupied dwelling in a similar way, but within a neighborhood rather than within an entire metropolitan area.
8. Every dwelling attribute available in the Census is included in vector ; there are nineteen elements in the vector. Details on the estimation of this and the subsequent two relationships are in Easton [1] .
9. The characteristics of the average dwelling were determined by pooling all the rented dwellings in the 1990 and 2000 samples. Rent was predicted for a four-room dwelling in a thirty-year-old, seven-unit building.
10. To be more specific about : if the dwelling is rented, the rent value used is the census gross rent less reported payments for utilities. If the dwelling is owneroccupied, the house value used is the census house value, which is an estimate provided to the enumerator by the respondent.
11. Though the approach is the same, the characteristics utilized were those of the average owner-occupied dwelling. Rent was estimated for a detached, six-room, thirtyyear-old house.
12. HUD used the 40th percentile standard as described from 1995 to 2000. Before 1995 FMRs estimated the 45th percentile. Beginning in 2001, HUD estimated the 40th percentile in most metropolitan areas but estimated the 50th in areas where voucher recipients had trouble renting apartments in a broad range of neighborhoods [20] . 14. Fair Market Rents can be downloaded from http://www .huduser.org/portal/datasets/fmr.html; the page title is "Fair Market Rents | HUD USER. "
15. The change in housing costs is calculated in log points in each case. For Measure A and Measure B, it is calculated with a Laspeyres Index (i.e., as the change in value of the 1990 housing stock, going from 1990 attribute rents to 2000 attribute rents). For Measure C, it is the change in the cost of the "average dwelling" in the 1990 sample (detached, five rooms, thirty years old). For Measure D, it is the change in the average rent per room. For Measure E, it is the change in the two-bedroom FMR.
16. The shelter portion of the CPI includes the "rent of primary residence" and "owners' equivalent rent of primary residence. " Together, they averaged 90.5% of the shelter index in the metropolitan CPI-U. The remainder of the shelter index is made up of lodging away from home and tenants' and household insurance [22] .
17. I also reestimated some of Table 3 regressions on households that had lived in their dwelling 2 or fewer years.
squared values were slightly lower than those reported in Table 3 , perhaps due to reductions in metropolitan sample sizes. The average metropolitan sample was 3,876 households/dwellings in Table 3 regressions. It was 56% of that when estimated with households that had lived in their dwelling 5 or fewer years and only 23% of that when estimated with households that had lived in their dwelling 2 or fewer years.
18. I present only simple linear regressions for these regressions. Estimates of (5) had serious multicollinearity in this small sample. Measure F, the ACCRA Index, is omitted from 20. The BLS collects a large, sophisticated sample of dwellings. Small groups of census blocks (referred to as "neighborhoods" in Note 7) are selected at random to represent each metropolitan area, with almost 10,000 such groups used for the CPI. Rents are collected for about 27,000 tenant-occupied dwellings across the whole sample. The dwellings are priced twice a year. Rents are assigned to about 30,000 owner-occupied dwellings across the whole sample, based on rents in the tenantoccupied dwellings in the same group of census blocks [2, 23] . Though the benchmark should be an excellent measure of housing costs, it would be an even better indicator if it measured shelter costs rather than housing costs; CPI housing cost data include rent and owners' equivalent rent (which together comprise most of CPI shelter costs), but they also include fuels, utilities, and household furnishings. The shelter index's weight in the housing index averaged 77.7% in the 2000 metropolitan CPI-U [22] . The remaining portion includes fuels and utilities (10.9%) and household furnishings and operations (11.4%).
21. The ACCRA Index manual specifies that at least five houses must be priced in each urban metropolitan area [24] . The survey form has 15 spaces to report house prices [25] . The manual has no mention of random sampling and describes the sorts of judgments volunteers collecting prices should make. Here is one example: "Your selection of samples for all items in the Index should be guided by what's typical for professional and managerial households in the top income quintile" ( [24] , p. 12).
The 2005-2007 ACS identifies 297 metropolitan areas;
the smallest metropolitan sample includes 2,535 households.
23. Though it is calculated using a small set of prices, those prices are collected for a large set of metropolitan areas.
